The fate of many anthropogenic trace gas pollutants impacting on health and climate are controlled by chemical oxidation in the troposphere For example, the NOx lifetime, which governs its impact on a global and regional scale, is fundamentally controlled by nitric acid (HNO 3 ) production and formations of organic nitrates, the latter of which extend both the lifetime and spatial extent of NO x . The nitrate radical (NO 3 ) is a crucial oxidant in the nighttime troposphere and is formed mainly from the reaction of NO 2 with ozone. Criegee intermediates could have a significant impact on the NOx/NOy budget on urban environments which are typically rich in NOx, O 3 and alkenes. Direct measurements of the reaction of formaldehyde Criegee intermediate + NO 2 have shown that the rate coefficient was substantially faster than many previous estimates. The NO 3 formation from reaction of Criegee intermediates could be to up to 40% of that produced from the O 3 + NO 2 reaction in the nocturnal boundary layer, if it is assumed that the reaction product of reaction (1) is NO 3 .
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However it has been difficult to reliably assess the atmospheric importance of the reaction as the product branching ratios for channels (1a) and (1b) are poorly constrained. Previous work in this laboratory investigated the reactions of formaldehyde oxide and acetaldehyde oxide with NO 2 at 4 Torr and found no evidence of NO 3 production. However, in the acetaldehyde oxide system, a weak temporally resolved and [NO 2 ]-dependent signal at the mass of the Criegee-NO 2 adduct was observed. The channel leading to adduct formation (1b) is in direct competition with NO 3 production (1a), and so if present, would significantly affect the anticipated NO 3 yield, and hence the atmospheric impact of this reaction.
Here we analyze the products of Criegee intermediate + NO 2 reactions between 4-40 Torr using a Multiplexed Photoionization Mass Spectrometer (MPIMS) coupled to tunable synchrotron radiation from the Chemical Dynamics Beamline at the Advanced Light Source. We identify the association product for reaction of NO 2 with both CH 3 CHOO and CH 2 OO. The experimental results will be presented and the potential implications on NO x /NO y chemistry assessed through global and regional atmospheric modelling.
